chymotryptic hydrolysis (7) , as in the case of bovine pituitary growth hormone (13) . The present report concerns some preliminary observations on the partial peptic hydrolysis of human pituitary growth hormone (HGH). PREPARATION The hormone was isolated from fresh human pituitaries by the procedure previously described (6, 7) , with the exception of the chromatographic step. Briefly, the 1.9 M(NH4)~SO4 precipitate (0.8 gm from 15 gm fresh glands) was extracted twice with 100 ml of phosphate buffer of pH 5.1 containing 0.45 ~t (NH4)2SO4. The combined extracts were applied to a column (2.5 X 25 cm) of amberlite IRC-50 (XE-97) resin which had been equilibrated with the same buffer. The hormone was absorbed under these conditions and eluted off with 100 ml of FIOUJ~.E 1. Chromatography of human pituitary growth hormone (3 mg) on carboxymethylcellulose column (1 X 10 cm) at 1 °C with discontinuous gradients of NaC1 in citrate-phosphate buffer of pH 4.0; 3 ml per tube.
water? The water eluate was dialyzed thoroughly and lyophilized with a yield of 150 rag. Further purification of this product was achieved by isoelectric precipitation and ethanol fractionation, as described previously (6, 7) .
BIOASSAV The growth-promoting activity of the hormone was assayed in hypophysectomized rats by the tibia test (14) . Since H G H was shown to possess lactogenic activity (15) , its crop sac-stimulating activity in the pigeon was also assayed. Silver King squabs, 4 weeks of age, were injected intradermally on one side of the crop sac once daily for 2 days, and autopsies were performed on the 3rd day. The sacs were dissected off, held slightly stretched against the light, and examined for signs of stimulation. A positive response can be seen with the naked eye (15 a).
Homogeneity Studies In addition to ultraeentrifugal, terminal residue, and immunochemical studies (8) (9) (10) (11) (12) , the preparation has been examined by chromatography on earboxymethylcellulose 2 and by zone electrophoresis on starch. The cation exchanger, carboxymethylcellulose (61), was equilibrated with citrate-phosphate 1 It is a pleasure to acknowledge the suggestion of Dr. H. Papkoff for this modification. The author wishes to thank Dr. N. R. Moudgal for this experiment. ¶ I0 u urea solution ofpH 7.0, containing 1 mg hormone per ml, was kept at 25 °C for 24 hours. ** The hormone in the amount of 5 mg was dissolved in 5 ml of water and adjusted to pH 7.0; the solution was kept in a boiling water bath for 15 minutes. ~$ 25°C for 3 hours. § § 25°C for 6 hours,
It was found that all the protein was eluted from the column as a single peak at a concentration of 0.5 M NaCI (Fig. 1) . Zone electrophoresis on starch (17, 18) was carried out in a small trough (1.5 X 0.7 X 40 era) with approximately 2 nag of hormone in a cold room at a temperature of 3°C; it was performed with a potential difference of about 200 volts across ends of the trough. The protein content in each I cm segment of the starch was subsequently estimated on the basis of Folin-Lowry color (19) . T h e composition of the buffers was as follows: p H 4.0; 0.19 M acetic acid and 0.017 re N a O H ; p H 11.2; 0.1 M Na~CO~. T h e electrophoretic patterns of the hormone, shown in Fig. 2 ELECTRODIALYSIS I n order to make certain that the hormonal activity was not associated with a small polypeptide absorbed onto the protein, the preparation was submitted to electrodialysis. T h e hormone (49 nag) was dissolved in 17 ml of water and dialyzed against 1 liter of distilled water for 24 hours. The dialyzed solution (ca. 20 ml) was put into the middle compartment of a three-cell electrodialysis apparatus (20) ; the center cell was separated from the anode and from the cathode by a Visking 18/32 cellophane membrane. Both anode and cathode cells contained distilled water (ca. 20 ml). A current of 1 to 5 milliamperes was maintained by suitable variation of the applied voltage (450 to 750 volts). Electrodialysis was carried out for 5 hours in a cold room at a temperature of 3°C. Considerable precipitation occurred in the center cell and no detectable protein was found in either anode or cathode cell as examined by ultraviolet absorption at 278 m/~ in a Beckman model D U spectrophotomcter. T h e p H of the solution in the center compartment was measured in a Beckman model G p H meter and found to be 4.90, a value identical with the isoelectric point of the hormone reported earlier (7). T h e amount of protein recovered from the center cell was 48 rag; when assayed for growth-promoting activity by the tibia test, it was shown to have the same potency as the non-electrodialyzed material (Table I) . STABILITY STUDIES Solutions of H G H (1 mg per ml) were subjected to treatments u n d e r various conditions and assayed for growth-promoting or crop sacstimulating activities. Unlike the bovine hormone (4), the biological activities of H G H did not diminish after being kept at 100°C for 15 minutes. I n 0.1 M N a O H at 25°C for 6 hours, the growth-promoting activity of the hormone decreased considerably. There was no change in the biological potency of H G H when the hormone was 
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kept in 0.01 M HCI o f p H 2 at 25°C for 3 hours or in 10 M urea of pH 7.0 at 25°C for 24 hours. Assay data relating to these stability studies are summarized in Table I. ACTION OF PEPSIN In a typical experiment, the hormone, in the amount of 25.0 mg, was dissolved in 2.5 ml of 0.01 u HCI and mixed with 2.5 ml of pepsin solution. The pepsin solution was prepared by dissolving 1.0 mg of crystalline pepsin (Armour) in 15 ml of 0.01 M HCI. The substrate-enzyme mixture was kept at 25°C for various periods of time; a sample was drawn at appropriate intervals for determination of the rate of hydrolysis as well as for bioassay. The degree of digestion was estimated by the amount of non-precipitable material present in 5 per cent trichloroaeetic acid, determined on the basis of the Folin-Lowry colorimetric reaction (19) . Results are recorded in Table II . It may be seen that no loss of biological activity is incurred when the hormone protein is hydrolyzed up to an extent of approximately 40 per cent, although further digestion with the enzyme abolishes the hormonal potency. These observations are surprising, since it has been shown that the growth-promoting activity of both bovine (21, 22) and porcine (23) growth hormones is markedly decreased by peptic hydrolysis under almost the same conditions.
An active core may be obtained from the peptic digests of H G H by dissolving the 5 per cent trichloroacetic acid precipitate of the 1 hour digest in a slightly alkaline solution and dialyzing against distilled water at 1 °C, followed by lyophilization of the dialyzed solution. A multiple dose assay" of the core showed its activity to be essentially the same as the untreated material (Table III) . In addition, the core retained its crop sac-stimulating activity in the pigeon; a dose of 4 ~g gave positive crop sac stimulation in 6 pigeons (Fig. 3) .
D I S C U S S I O N
Before the active core of H G H is isolated in highly purified form, it is worthless to investigate in detail its physical and chemical properties. Nevertheless, in preliminary studies of the core, no undigested protein has been detected by various methods including electrophoresis. It is unlikely that the biological activities of the core are attributable to a n y m i n u t e c o n t a m i n a t i o n on the part of the parent molecule. F r o m these studies of the effect of peptic digestion together with the results that have been obtained with chymotrypsin (7) and carboxypeptidase (10) , it is evident that the activity of h u m a n p i t u i t a r y growth h o r m o n e does not d e p e n d upon the integrity of the protein and consequently it m a y be inferred that the activity resides in only a portion of the whole molecule.
It is of interest to point out that the crop sac-stimulating activity of H G H in the pigeon responded in an identical fashion to the enzymic t r e a t m e n t as did the g r o w t h -p r o m o t i n g activity of the hormone. In both stability a n d pepsin studies, it was demonstrated that the g r o w t h -p r o m o t i n g and crop sac-stimulating activities of the h o r m o n e were retained after either heat treat-ment or partial peptic hydrolysis. Extensive peptic digestion caused a total loss of both activities. Other investigations (15) have shown that h u m a n growth hormone can exercise a luteotropic effect in hypophysectomized rats and a lactogenic effect in the rabbit and monkey. Thus, it appears that human growth hormone possesses, as intrinsic properties, all the biological effects supposed to be characteristic of animal lactogenic hormone.
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